Lifestyle and health determinants of cardiovascular disease among Greek older adults living in Eastern Aegean Islands: An adventure within the MEDIS study. by Foscolou, A et al.
+ MODEL
Hellenic Journal of Cardiology (2017) xx, 1e8Available online at www.sciencedirect.com
ScienceDirect
journal homepage: http: / /www.journals .elsevier .com/
hel lenic- journal-of-cardiology/ORIGINAL ARTICLELifestyle and health determinants of
cardiovascular disease among Greek older
adults living in Eastern Aegean Islands: An
adventure within the MEDIS study
Alexandra Foscolou a, Evangelos Polychronopoulos a,
Efstratia Paka a, Stefanos Tyrovolas a,b, Vassiliki Bountziouka a,
Akis Zeimbekis c, Dimitra Tyrovola a, Dilek Ural d,
Demosthenes Panagiotakos a,*a Department of Nutrition and Dietetics, School of Health Science and Education, Harokopio University,
Athens, Greece
b Parc Sanitari Sant Joan de De´u, Fundacio´ Sant Joan de De´u, CIBERSAM, Universitat de Barcelona,
Barcelona, Spain
c Health Center of Kalloni, General Hospital of Mitilini, Mitilini, Greece
d Koc University School of Medicine, Istanbul, TurkeyReceived 7 April 2016; accepted 29 September 2016KEYWORDS
Eastern Aegean
islands;
Go¨kc¸eada;
Cardiometabolic risk;
Older adults* Corresponding author. Prof. Demo
9603116; fax: þ30 210 9600719.
E-mail address: d.b.Panagiotakos@
Peer review under responsibility o
Please cite this article in press as: F
adults living in Eastern Aegean Island
10.1016/j.hjc.2016.11.021
http://dx.doi.org/10.1016/j.hjc.2016
1109-9666/ª 2016 Hellenic Cardiologi
license (http://creativecommons.org/Abstract Objective: The aim of the present study was to evaluate lifestyle and health deter-
minants of cardiovascular disease (CVD) risk among Greek elderly residents living in Eastern
Aegean islands, in both Greece and Turkey.
Methods: Under the context of the MEDIS study, 724 older adults (aged 65 to 100 years) from 8
Eastern Aegean Sea Greek islands (nZ 100 living in Samothrace, 142 in Lesvos, 150 in Limnos,
76 in Ikaria, 52 in Kassos, 149 in Rhodes and Karpathos) and from Turkey (nZ 55 older adults of
Greek origin living on Go¨kc¸eada Island) were voluntarily recruited. Overall cardiometabolic
risk was measured as the sum (range 0-4) of four common CVD risk factors (hypertension, dia-
betes, dyslipidemia and obesity).
Results: Greek islanders had higher CVD scores compared to Greeks of Go¨kc¸eada (1.91.1 vs
1.41.0 risk factors / participant, p<0.001). Further analysis revealed that the diet of Greek
islanders was similar to the traditional Mediterranean diet; however, these individuals demon-
strated 2-times higher odds (95% CI, 1.04e3.87) for having hypertension, 1.53-times highersthenes B. Panagiotakos, 46 Paleon Polemiston St., Glyfada, 166 74, Attica, Greece. Tel.: þ30 210
usa.net (D. Panagiotakos).
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10.1016/j.hjc.2016.11.021odds (95% CI, 0.66e3.54) for having diabetes, 3.29-times higher odds (95% CI, 1.58e6.81) for
having hypercholesterolemia; whereas they had 0.78-times lower odds (95% CI, 0.40e1.52)
for being obese, compared to elderly Greek adults living on Go¨kc¸eada.
Conclusions: Overall, CVD risk seems to be low among Eastern Aegean Islanders; certain differ-
ences in CVD risk factors exist between Greek islanders and their counterparts living in Go¨k-
c¸eada, and those differences may be attributed to various environmental, cultural and
lifestyle factors.
ª 2016 Hellenic Cardiological Society. Publishing services by Elsevier B.V. This is an open ac-
cess article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).1. Introduction
The percentage of the population who are old increases
rapidly, and by 2050 their number is expected to exceed 2
billion worldwide. Since the financial crisis, European
countries have necessarily reduced state expenditures for
healthcare, and the results of that action are becoming
more and more evident. Additionally, psychological prob-
lems have increased tremendously, resulting in an
increased incidence of severe depression, other mental
illnesses, and higher rates of suicide.1e3 Superimposed on
this sociopolitical climate is the inevitable physiological
changes of aging, including alterations on the cardiovas-
cular system.4
Moreover, people from some regions tend to live longer
than others; some regions are characterized as “Blue
Zones” because of their specific land morphology and the
longevity of their residents.5,6 While the exact de-
terminants of longevity remain unclear, successful aging
constitutes an important aspect. On Ikaria island, a Greek
island in the Eastern Aegean Sea, inhabitants live excep-
tionally longer than the majority of the Greek mainland
population.6,7 It is reported that this fact is due to the
residents’ general lifestyle, which includes regular daily
exercise, a healthy plant-based diet, low rates of smoking,
opportunities to socialize, and strong family bonds and
values.5,6,8,9 It could be assumed that all the islands around
Ikaria, i.e., the Greek and Turkish islands of the Eastern
Aegean Sea, have common lifestyle features that give res-
idents the opportunity to live longer, more healthy lives.
Mediterranean countries, including the islands of the
Aegean Sea, are known as “a crossroads of civilizations”
due to their geographical location. The interactions among
people of various ethnic and cultural backgrounds over the
centuries have gradually shaped the present culture and
lifestyle of the Mediterranean people. Furthermore, the
present food culture of the Mediterranean is the result of
the combination of the two different civilizations– the
Christian civilization from the South and the Islamic one
from the East.1 Nutrition and dietary choices vary between
countries and also among people within the same country.
This diversity is linked to the culture, nationality, religion,
socio-financial conditions, and climate of each Mediterra-
nean country.10
Given the aging of the population, it is crucial to study
and understand how older adults could live longer,
healthier lives and enjoy a higher quality of life. The aim ofoscolou A, et al., Lifestyle and h
s: An adventure within the MEDIthe present study was to evaluate lifestyle and health de-
terminants of CVD risk of Greek older adults living in
Eastern Aegean islands, in Greece and Turkey.
2. Methodology
The Mediterranean Islands study (MEDIS) is an ongoing,
large-scale, multinational project in the Mediterranean
region, and aims to explore the association of lifestyle
habits, psychosocial characteristics, and environmental
conditions on cardiometabolic factors among older (>65
years), permanent residents of the Mediterranean region.
2.1. The MEDIS Study’s sample
The MEDIS is a population-based, multi-national observa-
tional study. During 2005-2015, a multi-stage (i.e., strati-
fied by Mediterranean country), convenience sampling was
applied to voluntarily enroll 2749 older residents of 22
Mediterranean islands: Republic of Cyprus, Malta Republic,
Sardinia and Sicily in Italy, Mallorca and Menorca in Spain
and 16 Greek islands (Mitilini, Samothraki, Cephalonia,
Crete, Corfu, Limnos, Ikaria, Syros, Naxos, Zakynthos and
Salamina, Kassos, Rhodes and Karpathos, and Tinos) and
the rural region of east Mani (a Greek peninsula), as well as
Go¨kc¸eada Island in Turkey.
For the present study, information from 315 men, aged
757.5 years and 409 women, aged 737 years from Mitilini
(nZ142), Samothraki (nZ100), Ikaria (nZ76), Limnos
(nZ150), Kassos (nZ52), Rhodes and Karpathos (nZ149),
as well nZ55 older adults with Greek origin living in Go¨k-
c¸eada island were analyzed. The analysis was stratified into
two main groups, i.e., people from the Greek Aegean
islands and those from Go¨kc¸eada Island, to compare their
habits and health condition. Mitilini, Samothraki, Ikaria and
Limnos are located in the North-Eastern Aegean Sea,
whereas Kassos, and Rhodes and Karpathos are located in
the South-Eastern Aegean Sea; however, all of these islands
are located very close to the Asia Minor coast, and comprise
the Eastern Aegean Sea islands. Go¨kc¸eada island is an area
of 279 km2 located in the Aegean Sea, stretching North to
South along the Near East coastline; according to the 2014
census, it has a total population of 8,644 people, including
300 Greeks who differ culturally from the primarily Turkish
population. The main occupations of the residents are
livestock, apiculture, cultivation of cereals and olive trees,ealth determinants of cardiovascular disease among Greek older
S study, Hellenic Journal of Cardiology (2017), http://dx.doi.org/
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Imbros). According to the design of the study, individuals
who resided in assisted-living centers, had a clinical history
of cardiovascular disease (CVD) or cancer, or had left the
island for a considerable period of time during their life
(i.e., >5 years), were not included in the study; these
exclusion criteria were applied because the study aimed at
assessing lifestyle patterns that were not subject to modi-
fications due to existing chronic health care conditions or
by environmental factors, other than living milieu.
A group of health scientists (physicians, dietitians,
public health nutritionists and nurses) with experience in
field investigation collected all of the required information
using a quantitative questionnaire and standard
procedures.
2.2. Bioethics
The study followed the ethical considerations provided by
the World Medical Association (52nd WMA General Assembly,
Edinburgh, Scotland, October 2000). The Institutional
Ethics Board of Harokopio University approved the study
design (16/19-12-2006). Participants were informed of the
aims and procedures of the study and gave their consent
prior to being interviewed.
2.3. Evaluation of clinical characteristics
All of the measurements taken in the different study cen-
ters were standardized. Weight and height were measured
using standard procedures to attain body mass index (BMI)
scores (kg/m2); obesity was defined as BMI >29.9 Kg/m2.
Diabetes mellitus (type 2) was determined by fasting
plasma glucose tests and was analyzed in accordance with
the American Diabetes Association diagnostic criteria [gly-
cated hemoglobin A1C  6.5 or fasting blood glucose levels
greater than 126 mg/dl, or 2-h plasma glucose > 200 mg/dl
during an oral glucose tolerance test-(OGTT), or a random
plasma glucose > 200 mg/dl or by history of previously
established diagnosis of diabetes]. Participants who had
blood pressure levels >140/90 mmHg or used antihyper-
tensive medications were classified as hypertensive. Fast-
ing blood lipids levels (HDL-cholesterol, LDL-cholesterol
and triglycerides) were also recorded and hypercholester-
olemia was defined as total serum cholesterol levels
>200 mg/dL or the use of lipid-lowering agents according to
the NCEP ATPIII guidelines.11 The coefficient of variation for
the blood measurements was less than 5%.
2.4. Evaluation of lifestyle and socio-demographic
characteristics
Dietary habits were assessed through a semi-quantitative,
validated and reproducible food-frequency question-
naire.12 To evaluate the level of adherence to the Medi-
terranean diet, the MedDietScore (range 0-55) was used.13
Higher values for this diet score indicate greater adher-
ence to the Mediterranean diet. Basic socio-demographic
characteristics such as age, sex, employment status,
adequate annual income (defined as >9.000V per person),Please cite this article in press as: Foscolou A, et al., Lifestyle and h
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and physical activity status, were also recorded. Current
smokers were defined as smokers at the time of the inter-
view, while physical activity was evaluated in MET-minutes
per week, using the shortened, translated and validated
into Greek, version of the self-reported International
Physical Activity Questionnaire (IPAQ).14 Individuals who
reported at least 3 MET-minutes were classified as physi-
cally active. Symptoms of depression during the previous
month were assessed using the validated Greek version
(also translated into all the cohort’s languages) of the
shortened, self-report Geriatric Depression Scale (GDS)
(range 0-20).15
Further details about the MEDIS study protocol have
been extensively published elsewhere.16,17
2.5. Statistical analysis
Continuous variables are presented as the mean  SD or
otherwise stated, and categorical variables as frequencies.
Comparisons of continuous variables between groups were
performed using the independent samples t-test or the
Mann-Whitney U test, depending on the distribution of the
data; associations between categorical variables were
tested using the Pearson’s chi-square test. Binary logistic
regression was used to evaluate the association between
participants’ characteristics (i.e., age, sex, physical activ-
ity, adherence to the Mediterranean diet, smoking habits,
depression) and presence of cardiometabolic factors (hy-
pertension, diabetes mellitus, hypercholesterolemia,
obesity). The results are expressed as odds ratios and the
95% confidence intervals. Ordinal logistic regression was
also used to evaluate the association between the partici-
pants’ lifestyle characteristics (i.e., physical activity sta-
tus, smoking habits, adherence to Mediterranean diet and
depressive symptomatology) and overall CVD risk score
measured as the sum of risk factors: history of hyperten-
sion, diabetes, hypercholesterolemia and obesity (range 0-
4). SPSS software (version 20) was used for all calculations
(SPSS Inc., Chicago, IL, USA).
3. Results
In Table 1 basic socio-demographic, lifestyle and clinical
characteristics of the participants are presented. Residents
of the Greek islands were less likely to be retired, as
approximately 38% of them reported to be still working, and
had lower income levels. In addition, fewer people from
Go¨kc¸eada were living alone. Furthermore, smoking was less
frequent among Greek inhabitants in Go¨kc¸eada compared
to their counterparts living in Greek islands. The level of
adherence to the Mediterranean diet was 344 for those
from the Greek islands, whereas for those living in Go¨k-
c¸eada, the level of adherence was 332 (pZ0.003). The
burden of the common CVD risk factors (i.e., hypertension,
diabetes, hypercholesterolemia and obesity) tends to be
higher among residents of the Greek Aegean islands.
Moreover, islanders of the Greek Aegean Sea had higher
depression scores, when compared to their Greek coun-
terparts on Go¨kc¸eada Island.ealth determinants of cardiovascular disease among Greek older
S study, Hellenic Journal of Cardiology (2017), http://dx.doi.org/
Table 1 Lifestyle, psychosocial and clinical characteristics of the MEDIS study participants.
Overall sample
(nZ 724)
Greek Aegean Islands
(nZ669)
Go¨kc¸eada island
(nZ55)
p
Age (years) 74  7 74  7 75  8 0.51
Men, % 44 43 51 0.25
Retired, % 64 62 80 0.008
Adequate financial status, % 11 11 20 <0.001
Living alone, % 24 24 22 0.81
Physical activity, % 43 43 43 0.96
Smoking habit, % 11 11 9.1 0.60
Daily tea consumption, % 55 52 73 <0.001
MedDietScore (range 0-55) 34  4 34  4 33  2 0.003
Body Mass Index (Kg/m2) 29  5 29  5 29  4 0.05
Obesity, % 43 43 41 0.78
History of hypertension, % 66 67 55 0.06
History of diabetes, % 25 25 20 0.42
History of hypercholesterolemia, % 54 56 34 0.002
Geriatric Depression Scale (range 0e20) 1.4  3 1.5  3.1 1  1.8 0.26
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In Table 2 the MedDietScore index and a breakdown of its
components is presented. Consumption of olive oil and
fruits was very high; likewise, vegetables, cereals, le-
gumes and potatoes were frequently consumed by Eastern
Aegean Sea islanders. On the other hand, fish, full fat
dairy products, poultry and meat were less consumed by
Greeks of this area. Both groups of older islanders re-
ported similar consumption of meat and processed meat
(pZ0.77); however, Greeks of Go¨kc¸eada had higher con-
sumption of cereals (p<0.001), fruit (p<0.001), vegeta-
bles (p<0.001), fish (p<0.001), poultry (pZ0.009) and
olive oil (pZ0.002), compared to those of the Greek East
Aegean islands. In contrast, Greeks from East Aegean
islands reported higher consumption of potatoes
(p<0.001), full fat dairy products (p<0.001) and alcohol
(pZ0.001), than those of Go¨kc¸eada. Overall, Greeks of
the Greek Eastern Aegean islands had higher level of
adherence to the Mediterranean diet compared to theirTable 2 Decomposition of the Mediterranean dietary pattern (
Overall
sample
(nZ 724)
Cereals (score 0 e 5) 3.23  0.6
Potatoes (score 0 e 5) 3.08  0.8
Fruit (score 0 e 5) 4.50  0.9
Vegetables (score 0 e 5) 3.54  1.3
Legumes (score 0 e 5) 3.09  0.8
Fish (score 0 e 5) 2.80  0.8
Meat and processed meat (score 0 e 5) 1.97  0.8
Poultry (score 0 e 5) 2.17  0.7
Full fat Dairy (score 0 e 5) 2.36  1.4
Olive oil (score 0 e 5) 4.82  0.7
Alcohol (score 0 e 5) 0.54  1.3
MedDietScore (0 e 55) 34  4
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pZ0.003).
3.2. Assessing of cardiometabolic risk
The CVD risk score of the overall sample was 1.81.1;
Greek islanders had higher score compared to their coun-
terparts of Go¨kc¸eada island (1.91.1 vs 1.41.0 risk factors
/ participant, p<0.001). In Table 3 are presented the re-
sults from logistic regression models that evaluated the
association between lifestyle and psychological de-
terminants (i.e., physical activity, smoking habits, Med-
DietScore and depressive symptomatology) and the
prevalence of certain CVD risk factors. Regarding the
overall sample, one unit increase in depression scale is
associated with 3% higher odds for obesity. This finding is
constant between the two areas, as shown by the results of
the stratified analysis by region (Table 3).
Adjusting for age, sex, physical activity, smoking habits,
MedDietScore and Geriatric Depression Scale (GDS), thosei.e., MedDietScore), by MEDIS study region.
Greek Aegean Islands
(nZ669)
Go¨kc¸eada island
(nZ55)
p
3.21  0.6 3.35  0.4 < 0.001
3.09  0.8 3.00  0.4 < 0.001
4.50  0.9 4.80  0.6 < 0.001
3.44  1.3 4.76  0.5 < 0.001
3.09  0.8 3.05  0.5 0.049
2.78  0.8 2.96  0.7 < 0.001
1.96  0.8 2.07  0.8 0.77
2.05  0.5 2.27  0.8 0.009
2.40  1.3 2.00  2.0 < 0.001
4.80  0.8 4.98  0.1 0.002
0.58  1.3 0.26  0.8 0.001
34  4 33  2 0.003
ealth determinants of cardiovascular disease among Greek older
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Table 3 Results from logistic regression models that evaluated the association between lifestyle determinants (exposure
factors) on CVD risk factors, i.e., history of diabetes mellitus, hypertension, hypercholesterolemia and obesity (dependent
outcomes).
Diabetes Hypertension Hypercholesterolemia Obesity
Overall sample Age (1 yr) 0.99
(0.97 e 1.02)
1.02
(1.00 e 1.05)
0.96
(0.94 e 0.99)
0.97
(0.95 e 1.00)
Sex (m/f) 0.92
(0.62 e 1.35)
0.5
(0.35 e 0.71)
0.55
(0.39 e 0.77)
0.46
(0.33 e 0.65)
Physical activity (y/n) 0.83
(0.57 e 1.2)
0.81
(0.58 e 1.13)
1.36
(0.98 e 1.88)
0.69
(0.5 e 0.96)
Smoking habits (y/n) 0.54
(0.27 e 1.06)
0.70
(0.42 e 1.18)
0.52
(0.31 e 0.89)
0.62
(0.36 e 1.09)
MedDietScore (per 1/55) 1.04
(1.00 e 1.09)
0.99
(0.95 e 1.03)
0.99
(0.95 e 1.03)
0.98
(0.94 e 1.02)
GDS (per 1/20) 0.99
(0.93 e 1.05)
0.93
(0.88 e 0.98)
0.99
(0.94 e 1.05)
1.03
(0.98 e 1.08)
Eastern Aegean
Islanders living
in Greek Islands
Age (1 yr) 0.99
(0.97 e 1.02)
1.02
(1.00 e 1.05)
0.97
(0.94 e 0.99)
0.98
(0.96 e 1.0)
Sex (m/f) 0.93
(0.63 e 1.39)
0.52
(0.36 e 0.75)
0.55
(0.39 e 0.79)
0.45
(0.32 e 0.65)
Physical activity (y/n) 0.9
(0.62 e 1.32)
0.83
(0.59 e 1.18)
1.34
(0.96 e 1.88)
0.67
(0.48 e 0.94)
Smoking habits (y/n) 0.5
(0.25 e 1.02)
0.77
(0.45 e 1.31)
0.48
(0.28 e 0.83)
0.56
(0.31 e 1.02)
MedDietScore (per 1/55) 1.04
(0.99 e 1.09)
0.99
(0.95 e 1.04)
0.99
(0.95 e 1.03)
0.98
(0.94 e 1.02)
GDS (per 1/20) 0.99
(0.93 e 1.05)
0.94
(0.89 e 0.99)
0.99
(0.94 e 1.05)
1.03
(0.97 e 1.08)
Greek
Go¨kc¸eada Islanders
Age (1 yr) 1.00
(0.85 e 1.16)
1.13
(0.98 e 1.31)
0.97
(0.87 e 1.07)
0.91
(0.83 e 1.01)
Sex (m/f) 0.77
(0.07 e 7.73)
0.52
(0.09 e 3.13)
0.56
(0.1 e 3.19)
0.49
(0.1 e 2.31)
Physical activity (y/n) Not estimated 0.37
(0.06 e 2.23)
1.7
(0.37 e 7.83)
1.07
(0.25 e 4.51)
Smoking habits (y/n) 1.53
(0.06 e 36.53)
Not estimated 2.94
(0.25 e 34.53)
2.75
(0.24 e 32.07)
MedDietScore (per 1/55) 1.17
(0.85 e 1.62)
0.75
(0.54 e 1.03)
0.94
(0.69 e 1.29)
0.95
(0.71 e 1.28)
GDS (per 1/20) 0.93
(0.44 e 1.94)
0.55
(0.28 e 1.06)
0.89
(0.56 e 1.42)
0.96
(0.65 e 1.43)
Results are presented as Odds Ratios and their corresponding 95% CI; Not estimated due to lack of sufficient data. GDS: Geriatric
Depression Scale.
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(95% CI, 1.04 e 3.87) for having hypertension, 1.53 times
higher odds (95% CI, 0.66 e 3.54) for having diabetes mel-
litus, 3.29 times higher odds (95% CI, 1.58 e 6.81) for having
hypercholesterolemia and 0.78 times higher odds (95% CI,
0.4 e 1.52) for being obese, compared to those living in
Go¨kc¸eada.
Ordinal logistic regression analysis revealed an inverse
relationship between CVD risk score and age (BetaZ-0.02,
pZ0.04) in Eastern Aegean islanders, i.e., the older the
participant the lower the burden of CVD risk factors; in
contrary, male sex (BetaZ0.80, p<0.001) and smoking
habits (BetaZ0.83, pZ0.001) were positively associated
with CVD risk score. No other factors, physical activity
status, MedDietScore or depression level was associated
with CVD risk factors’ burden (all p’s >0.20).Please cite this article in press as: Foscolou A, et al., Lifestyle and h
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The present study revealed that overall CVD risk seems to be
low among Eastern Aegean Islanders, i.e., on average less
than 2 of the common risk factors per participant; however,
certain differences may exist between Greek islanders and
their counterparts living in Go¨kc¸eada, which may be attrib-
uted to various environmental, cultural and lifestyle factors.
Many people in this area exercise regularly as part of their
daily routine, and few older adults smoke. Additionally, they
have low rates of depression symptoms, as expressed by the
geriatric depression scale, which may indicate better mental
health and happiness. Moreover, they were devoted to a
healthy diet similar to theMediterranean diet; their nutrition
was based primarily on fruits, vegetables, olive oil, cereals,
and legumes, with less emphasis on the consumption of meatealth determinants of cardiovascular disease among Greek older
S study, Hellenic Journal of Cardiology (2017), http://dx.doi.org/
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daily. Furthermore, Eastern Aegean islanders enjoyed satis-
factory health with few cardiometabolic risk factors (fewer
than 2 per participant). This is a very interesting finding, as
cardiovascular disease is the leading cause of death around
the world.18 Compared with the older inhabitants of the
Greek Eastern Aegean islands, the older Greeks of Go¨kc¸eada
seem to have had a better lifestyle profile, as expressed by
financial status, smoking habits, physical activity, depres-
sion, and most importantly by the percentage of people
suffering from obesity, diabetes mellitus, dyslipidemia and
hypertension. On the other hand, older residents of the
Greek Eastern Aegean islands seem to have had better di-
etary habits, as expressed by the MedDietScore. This was
predominantly due to their lifestyle differences. The per-
centage of the population who were retired was higher in
Go¨kc¸eada, which allowed them to give priority to achieving a
more healthy lifestyle without the stress adding by working
or by the financial crisis that is currently impacting their
peers in the Greek Eastern Aegean islands. A number of
Eastern Aegean Sea islanders’ characteristics, such as low
rates of smoking, daily physical activity, and healthy eating
habits, are among those that contribute to longevity.19,20
Daily physical activity is an important contributor to
longevity and healthy aging as it helps protect the cardio-
vascular, the respirational and the musculoskeletal sys-
tems.21 Moreover, the overall sample of Eastern Aegean
islanders scored an average of 34 on the MedDietScore, while
the scores of the two groups (Go¨kc¸eada islanders vs residents
of Greek islands) were very similar and ranged from 33 to 34;
this demonstrated that both groups had moderate to good
adherence to theMediterranean diet. It has been proved that
better adherence to the Mediterranean diet is associated
with longevity.22e24
Researchers support that the factors that influence
longevity and healthy aging are not clear, and as a conse-
quence, the definition of longevity is complex.25 However, it
is said that lifespanmay be determined by environmental and
genetic factors, as well as attitudes.26 The best example is
Ikaria, an island of the Eastern Aegean Sea, that is generally
recognized for its high percentage of centenarians.27 The land
morphology and climate of this island are similar to that of the
surrounding islands. Furthermore, Greek older residents of
this region share the same Greek culture, though those living
in Go¨kc¸eadamay have altered some customs. It is common for
people who were born and raised in a different country, or
even under different conditions, to maintain the customs of
earlier years, perhaps with some necessary adjustments.28
Studies investigating the low all-cause mortality despite the
high cardiovascular disease risk of older Greek-born Austra-
lians have reported that their Greek roots are apparent even
though they live in a different country from that of their
parents. They have a diet very similar the Mediterranean diet
in other words adherence to the Mediterranean diet serves as
a protective factor against genetically pre-determined risk
and saves their lives. Greek-born Australians had low risk of
death regardless of whether they were obese or had cardio-
vascular disease risk factors.29 Additionally, adherence to a
diet similar to the Mediterranean diet could have longevity
benefits not only Greek-born Australians but also those with
Anglo-Celtic origins.30 Moreover, a similar phenomenon oc-
curs among those of Japanese origin born in either Brazil orPlease cite this article in press as: Foscolou A, et al., Lifestyle and h
adults living in Eastern Aegean Islands: An adventure within the MEDI
10.1016/j.hjc.2016.11.021Japan. Brazilian-born Japanese individuals have altered their
dietary habits, as well as their traditional customs, due to the
lack of certain goods or the availability of others. Therefore,
the prevalence of some dietary-related diseases varies by
country of origin and residence.31 Interactions between
western and south-eastern European civilizations could alter
various nutritional or lifestyle habits, causing individuals to
adopt a more westernized diet over a Mediterranean one, or
to fail to achieve smoking cessation; this could cause higher
than expected rates of cardiovascular diseases in some re-
gions.32 For example, some differences in tea consumption
have been observed between the older residents of the Greek
islands of the Eastern Aegean Sea and those of Go¨kc¸eada. This
fact is mostly owing to the strong tradition of tea and coffee
consumption in Turkey. The results of MEDIS study regarding
long-term tea consumption and the prevalence of diabetes
mellitus in the aged islanders of the Mediterranean Sea,
showed that moderate tea consumption (either black or
green) in quantities of 1e 2 cups per day was associated with
70% lower likelihood of having diabetes mellitus among the
older adults, regardless of age, sex, smoking, physical activ-
ity, dietary habits and other clinical characteristics.
Furthermore, the same study showed that long-term tea
consumption (over 30 years) is related to reduced prevalence
of diabetes among older people on the Mediterranean
islands.33,34 Moreover, a meta-analysis of 18 prospective
studies revealed that green tea consumption (one more cup
per day) d is related to a 5% lower mortality risk due to
cardiovascular disease. Thus, green and black tea has an
inversely proportional relation to cardiovascular diseases and
cancers.35
It is well known that smoking is responsible for increased
incidence of many diseases. The low prevalence of smoking
among Greek islanders is encouraging for their health and
quality of life. In Greece, it is estimated that 45% of Greeks
are smokers and as a consequence, the percentage of people
who are exposed to second-hand smoke is probably larger.36
The proper function of body and mind, and the ability to
enhance this functions through the prevention of disease
between the ages of 65 and 80 have crucial significance for
the quality of life and the ability to remain independent
after age 80.37 Results of the MEDIS study (2009) showed that
the prevalence of diabetes mellitus in some Mediterranean
islands, including islands of the Eastern Aegean Sea, is
increasing.17 Hypertension is the most frequently appearing
risk factor among the older adults, not only in the present
study but also in the general population. The prevalence of
hypertension is the same in Eastern European countries as it
is in Western European countries and in the United States of
America.38 In addition, it is regarded as one of the most
important risk factors for cardiovascular and renal diseases.
Finally, a study investigating the interactions between diet,
lifestyle, genetics, and the cardiovascular and metabolic
characteristics in the Turkish population demonstrated,
significant correlations between nutritional habits, ge-
netics, and some cardiometabolic diseases.394.1. Limitations
Among the limitations of the study, the fact that this is a
cross-sectional survey limits the possibility for causalealth determinants of cardiovascular disease among Greek older
S study, Hellenic Journal of Cardiology (2017), http://dx.doi.org/
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+ MODELrelationships. In addition, the sample of Go¨kc¸eada was
small and consisted only of individuals of Greek origin.
Additionally, this study utilized self-reported question-
naires, which are often biased.
4.2. Conclusions
Overall CVD risk seems to be low among Eastern Aegean
Islanders; certain differences exist between Greek is-
landers and their counterparts living in Go¨kc¸eada, that may
be attributed to various environmental, cultural and life-
style factors. Lifestyle habits, such as nutritional habits,
physical engagement, and smoking cessation, seem to play
and important role in the health of the older adults. Public
health should focus on initiatives to help this group to
enhance their longevity and quality of life through disease
prevention and the promotion of healthier lifestyles that
include physical activity and healthy diets.
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